Functional gastrointestinal disorders (FGIDs), diagnosed by symptom-based criteria due to lack of biomarkers, need translatedvalidated questionnaires in different languages. As Bengali, the mother tongue of Bangladesh and eastern India, is the seventh most spoken language in the world, we translated and validated the Enhanced Asian Rome III questionnaire (EAR3Q) in this language.
Translation and Validation of Enhanced Asian Rome III Questionnaires in Bengali Language for Diagnosis of Functional Gastrointestinal Disorders

Introduction
Functional gastrointestinal disorders (FGIDs) are common conditions in gastroenterology practice and are diagnosed currently by a combination of multiple symptoms, absence of alarm features, and organic causes explaining the symptoms on routine investigations. 1 Though extensive investigations may reveal several conditions such as gut dysbiosis, celiac disease, lactose malabsorption, food hypersensitivity, tropical sprue, or fecal evacuation disorders explaining symptoms in a subset of patients with FGIDs, the current Rome III diagnostic algorithm does not warrant such testing to exclude these causes before making a diagnosis of FGID. To bring homogeneity in research, to avoid excessive investigations complicating management of these patients in resource limited settings, and to be useful in clinical practice, the Rome Foundation developed the Rome criteria [2] [3] [4] for classifications and diagnosis of FGIDs by consensus, which is currently in its third iteration. 4 Although the Rome criteria are widely used in research and patient care, 5, 6 these have limitations as these were originally developed in English-speaking Western populations, and may not give sufficient importance to the socio-cultural issues, language, symptom perception, and reporting and spectrum of FGIDs in non-Western populations. 7 Socio-cultural factors influence the illness beliefs, perception, and expression of gastrointestinal (GI) symptoms. [8] [9] [10] [11] Therefore, for symptom-based diagnosis, linguistic translation of a questionnaire alone is quite inadequate unless cultural adaptation of the terminology is undertaken to imply the underlying intentions. Since FGIDs are diagnosed by symptoms-based criteria, 1, 12 and symptoms are influenced by psychosocial and socio-cultural factors, [8] [9] [10] [11] there has been concern whether the Rome III questionnaire in its original form would be similarly applicable for uniform diagnosis, sub-typing, and treatment allocation for FGIDs throughout the world. 11, 13 To overcome some of the above-mentioned limitations, the Enhanced Asian Rome III questionnaire (EAR3Q) 14 has been developed by the Asian experts by consensus, which is a culturally adapted version of the Rome III diagnostic questionnaire (R3DQ). 15 Bengali is one of the most spoken languages and is ranked seventh in the world. 16 It is the second most commonly spoken language in India and a native language to the region of Eastern South Asia formally known as Bengal, which comprises the present day Bangladesh, the Indian state of West Bengal, and parts of the Indian states of Tripura and Assam. 17 Population based studies on FGIDs, done in a Bengali speaking population [18] [19] [20] suggest that the epidemiological features of FGIDs in this region are comparable to most Asian studies and may differ from the West. 7, [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] However, these findings need to be addressed further in multi-national crosscultural studies. 10, 11 One of the barriers to such studies is the lack of a culturally adapted questionnaire that has been translated and validated in Bengali. Therefore, as an initial step towards such studies, we aimed to translate the EAR3Q into Bengali and to validate it in prospective samples of healthy subjects (HS), patients suffering from functional dyspepsia (FD), irritable bowel syndrome (IBS), and functional constipation (FC) to see whether the translated questionnaire can diagnose different FGIDs according to the Rome criteria.
Materials and Methods
The EAR3Q was translated in Bengali first. The translated questionnaire was tested for understandability among a group of HS. It was then validated in prospective samples of Bengalispeaking patients suffering from FD, IBS, and FC diagnosed by the clinicians as would be done in practice and on another group of HS twice at 2-week intervals.
The Process of Translation
During a 9-month period (between May, 2011 and February, 2012) the EAR3Q was translated as per guideline from the Rome Foundation. 29 The EAR3Q was translated into Bengali by 2 independent translators, one of them was a gastroenterologist and the other an internal medicine specialist. Both were bi-lingual physicians, native Bengali speakers, and were fluent in English. The product of this step was forward version 1a and 1b in Bengali (Figure) . In the next step, the two versions were reconciled into a final Bengali version (version 2) by a gastroenterologist who was well-conversant in Bengali and English. In the next step, an English teacher, who was well-conversant in Bengali and English, back translated this reconciled Bengali questionnaire into English. Subsequently, the original and backward translated English versions of the questionnaire were assessed for similarities of language and interpretation. During this phase, revision and modification of Bengali version 2 was made as needed to create Bengali version 3. The changes made during this phase were recorded.
Cognitive Debriefing
Cognitive debriefing was done by testing the questionnaire among 10 Bengali speaking subjects with apparently normal health and patients with different GI symptoms. To assess the clarity of individual questions, a 10-point Likert scale was used; value of 1 in the Likert scale indicated poor understandability and that of 10 suggested complete understandability.
Validation of the Translated Questionnaire
The final translated questionnaire (Supplementary Table) was validated on subjects with FD, IBS, FC, and HS. Patients with FD, IBS, and FC were diagnosed by the clinicians as would be done in practice using the Rome III criteria by clinical interview. During enrollment, every subject was asked about presence of alarm features. Those with alarm features were adequately investigated by colonoscopy, imaging, and laboratory studies as indicated, to exclude organic diseases before inclusion into the study. Those without alarm features, however, were also investigated with routine laboratory tests including upper GI endoscopy, colonoscopy, and imaging.
The HS were apparently healthy with no significant medical history. After the clinicians made the categorical diagnosis of FGID in the clinic, the patients and the HS were requested to fill in the questionnaire by themselves. A research assistant sat with the subjects while they filled in the questionnaire for any clarification, if needed, and for recording the time needed to fill up the questionnaire. The research assistant was a post-graduate trainee in gastroenterology. She was trained on FGIDs, specifically the EAR3Q. She is a native speaker of Bengali. She was involved throughout the study. After an interval of 2 weeks, the subjects were asked to fill in the questionnaire again. The protocol was approved by the Ethics and Review Committee of Shaheed Suhrawardy Medical College and Hospital, and informed consent was obtained from each subject.
Statistical Methods
The categorical and continuous data are presented as proportion, median, and range, respectively. Considering the diagnosis by the clinician as the gold standard, the sensitivity of the questionnaire to pick-up the correct diagnostic category at the initial visit was assessed. Specificity was calculated by estimating the proportion of HS considered as healthy according to the response from the questionnaire. The agreement between the diagnoses made at 2 time points using the questionnaire was evaluated using kappa statistics. Values for kappa > 0.80 were considered excellent agreement, between 0.61-0.80 as good agreement, and those below < 0.6 as poor agreement.
Results
Demographic Characteristics of the Participants
The final translated questionnaire was validated on 117 subjects (40 patients with IBS, 35 FD, 12 FC, and 30 HS) by clinical diagnosis. The age of the HS and patients with IBS enrolled in the study were lower compared to patients with FD and FC, and the gender was comparable except between FD and IBS ( Table 1) . None of the enrolled patients was illiterate (educational status presented in Table 1 ). Monthly family income of the subjects with different FGIDs and HS as categorized as per Kuppuswamy's classification 30 is shown in Table 1 . Most of the subjects' occupation was in the service sector (Table 1) .
Cognitive Debriefing
During the cognitive debriefing and validation study, all the subjects reported that the questionnaire was easily understood. However, most of them complained that it was too long. The median time needed to complete the questionnaire was 25 minutes (range, 15-45 minutes). In the 10-point Likert scale, the questions were scored satisfactory (score ranging from 5-10, mode 10).
Validity and Reliability
The sensitivity and specificity of the questionnaire to detect the clinical diagnosis made by the physician based on the Rome III criteria were very high. The sensitivity of the questionnaire to diagnose IBS, FD, and HS at the initial visit and at the second visit after an interval of 2 weeks was 100%, whereas for FC it was 75% at the initial visit and 83% at the second visit. The specificity of the questionnaire to diagnose HS as healthy was 100% (Table 2) . On testretest reliability, the questionnaire was found to be highly reliable. Though there was complete agreement between the initial diagnosis and that at the second visit for IBS, FD, and HS, this was not so for FC (Table 3) . 
Overlap
The questionnaire detected considerable overlap between IBS with FD, FD with IBS or FC, FC with FD, both at the initial and follow-up visits, which was overlooked by the clinicians. About 20-30% of patients with IBS had FD or FD patients had either IBS or FC. Frequency of overlap between IBS, FD, and FC are shown in Table 4 .
Discussion
In this study, EAR3Q, 14 developed by a group of Asian experts with an aim to overcome some of the linguistic and cultural limitations of the original Rome questionnaire to diagnose FGIDs in Asia has been translated and validated in Bengali as per guideline by the Rome Foundation. 29 The questionnaire was easily understood by the volunteers, had high sensitivity and specificity to diagnose various FGIDs, and had excellent test-retest reliability. In EAR3Q, though all the original R3DQ questionnaires were retained, some culturally adapted questions were added after the original Rome III questions for which understanding by Asian patients was thought to be difficult. Moreover, new questions have been developed for symptoms where it was considered that existing questions were inadequate for describing Asian patients' and clinicians' perspective. In the earlier study, though the Hindi, Telugu, and Thai questionnaires were quite sensitive and specific, the Korean and Indonesian questionnaires were not. 14 The current study showed that the Bengali questionnaire was highly sensitive and specific to diagnose FGIDs. In Bengali language the term abdominal fullness, distension, and discomfort carry very close meanings and it is very difficult to distinguish between these terms in Bengali. Certain terms such as retching, bloating, incontinence, flatulence, mushy stool, anal blockage, and digital maneuver were difficult to translate into Bengali as popular and widely used terms for these words were difficult to find out. One of the striking features of our study is that the Bengali questionnaire detected considerable overlap between various categories of FGIDs. Such overlap has also been found in Hindi, Telugu, Chinese, and Korean validation studies.
14 There are several possible reasons for this. Firstly, overlaps between various FGIDs are common in the Asian community. 20, 31, 32 Secondly, in clinical practice the physician may focus on predominant symptoms and may not inquire into all the symptoms of FGIDs. For example, physicians may focus on upper GI symptoms once they diagnose FD and may not routinely inquire about bowel habits. Thirdly, as patients with overlap of both upper and lower GI symptoms are not categorized as a distinct disorder by the current classification of FGIDs, physicians may not direct adequate attention to recognize such conditions in their busy clinics. This may result in inadequate treatment, incomplete improvement, and dissatisfaction of the patients. This has also been found in our earlier validation study. 14 Overlap between FD and IBS has been reported to be common in Asia. 20, 31, 32 In a recent community-based survey among 3000 Bengali speaking rural and urban population selected by cluster sampling in a district of Bangladesh, 42% of FD subjects had IBS and 27% IBS subjects had FD. 20 In a multivariate logistic regression analysis, early satiety and epigastric pain were found to be the independent risk factors for FD-IBS overlap. 20 In a study from Taiwan, among the patients diagnosed as FD after upper GI endoscopy, half were found to have IBS on detailed questioning. 32 As upper GI symptoms are common among IBS patients in Asia, patients may be diagnosed as FD and the associated IBS symptoms might be overlooked. 7, 33 Two rural and urban population-based studies in Bangladesh using the Rome I and Rome II criteria demonstrated that more than 50% patients with IBS had upper abdominal symptoms. 18, 19 Similarly, in a pan-Indian study, 49% of IBS subjects had epigastric pain. 34 For psychosocial and socio-cultural reasons, patients may be more concerned about upper GI symptoms rather than their bowel habits in Asia.
The translated questionnaire failed to pick-up diagnosis made by the physicians in a proportion of patients. This may result, as stated in other validation studies in Asia, 14 from the discrepancy of perception about constipation by the physician and the patients. The patients often mean constipation to be hardness of stool and/ or sense of incomplete evacuation, whereas physicians may give more importance to infrequent passage of stool. In the West, bowel frequency between 3/week to 3/day is considered normal. In a panIndian study, 99% of the Indian population had stool frequency at least once a day. Among patients with IBS, median stool frequency was twice a day irrespective of whether they had a diarrhea or constipation predominant disorder. 34 Only about one third of subjects with constipation had stool frequency less than 3 times a week. 34 In another study from South Korea, only 27% of constipation predominant IBS subjects had Bristol stool type 1 and 2. 35 The shorter colonic transit time in the Asian population compared to the Western population is well known. 7 These physiologic and socio-cultural differences may be the cause of some discordance observed in our validation study. High sensitivity and specificity of the Bengali translated questionnaire to detect the FGIDs diagnosed clinically based on Rome III criteria is strikingly similar to the results of translation-validation study of EAR3Q in Hindi, Telugu, and Chinese languages. 14 But our findings are different from the translation-validation study in Korean, Indonesian, and Thai languages, in which the sensitivity varied between 30% and 93%, and the specificity between 90% and 93%. 14 In the test-retest reliability assessment, excellent agreement in the present study is also similar to the Hindi, Telugu, and Chinese translation-validation study.
14 Culture may influence the beliefs and perception about health and disease, symptoms expression, and illness behavior including the assumption of sick role. [9] [10] [11] We believe that the culturally adapted, translated, and validated Bengali questionnaire has wide applicability. For example, this questionnaire may be useful for cross-cultural, multi-national epidemiologic, therapeutic and pathophysiological studies. The importance of multi-national crosscultural research has been increasingly recognized in the recent years. [9] [10] [11] Moreover, physicians can use this questionnaire in clinical practice. This will help them to recognize overlap conditions that may have important implications in treatment and prognosis. 7 More importantly, using this validated questionnaire in clinical practice may avoid unnecessary investigations in many patients. Thus, this questionnaire has potential application in health care practice considering the high burden of FGIDs in clinical practice and community.
One of the limitations of our study is that the questionnaire was applied in selected, educated subjects. There are minor differences in Bengali language between the West Bengal and Bangladesh; considering this, persons from both Bangladesh and West Bengal were involved during translation. This validation study was carried out in 2 urban centers. Although some of the included patients came to the capital city from different rural areas of Bangladesh, most of the included patients were from the urban and sub-urban areas. The small sample size in the validation study, particularly the number of FC patients may be a limitation. Lower sensitivity and reliability for FC compared to IBS and FD may result from the small number of FC patients in the study. Although the enrolled subjects filled up the questionnaire by themselves, a research assistant sat with the subjects while they filled in the questionnaire for any clarification, if needed. This may be a limitation, as the questionnaire is supposed to be self-administered. However, no patient needed any help. The research assistant recorded the time to complete the questionnaire. For measuring test-retest reliability, questionnaire was applied at 2-week intervals that may be short and may be prone to recall bias.
In conclusion, we successfully translated and validated the EAR3Q in Bengali. We believe that this translated questionnaire will be useful for clinical evaluation and research among the Bengali speaking population.
